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1
INTROiltCTION

In a discussion of coma it is essential that we
understand its definition in order to avoid confusion,
while speaking of other conditions not so serious which
will be mentioned below and which are of different symptoms and ai gns.

Dorland( 14) interprets or defines a

comatose condition or a state of coma as a state of
complete loss of consciousness from which the patient
cannot be aroused even by the moat powerful stimulation.
This differs from sleep{47) in that the brain is not
relatively but totally refractory to excitation. With
regard to physiological responses it may be considered
an advanced form of sleep.

Eut, nevertheless, the

ultimate mechanism of the two are not itentical.
Thia thesis shall be limited as far as posaib le
to the 'above definition of coma. This wi 11 eliminate tbe
vast extent of material on the many phases and branches
of the subject of coma and make this paper less contusing
than if I should al so con sider the semi•comatose conditions
such as lethargy which Dorland(l4) states is a condition
of drowsiness of mental origin; stupor(»)which is a state

ot partial or nearly complete unconsciousness; syncope;
torpo~;

-

apathy; and other such conditions which are in .

the strict s.ense of the word conditions of semi ... consciousnesa

ii
and, as stated above, will not be discussed in this thesis.
Taking a complete and detailed history of the
patients present condition is of utmost importance in
arriving at a diagnosis.

Of course the history will have

to be obtained from the patient's re la ti ves or friends
particularly if the condition is one of gradual onset;
or from bystanders if the condition is one of sudden
onset; or from relatives.

It is imperative to inquire

if the coma came on gradually as it would in diabetes or
if it came on suddenly as is the case in cerebral hemorrhage.
The physician must inquire into the past history of the
patient as to whether or not previous conditions of this
sort have afflicted the patient.
Of no less importance to the ta.king of a complete
history is the physical examination and laboratory work
·which must be thorough.

A detailed discussion of history

taking, physical examination and laboratory work as well
as other procedures to aid in the diagnosis of course has
no place in a thesis of this sort except to be mentioned
merely as a reminder that he re too as in other i llnessee
the physician must rely on the history, physical examination
and laboratory work and other methods to arrive at a correct
diagnosis of comatose conditions.

-

iii
The· laboratory work done on a patient in a state
of coma consists mainly of the following important procedures: Spinal puncture and c is temal puncture when
indicated; gastric lavage; roentgenogram; and electrocardiogram. The procedures themselves of course need not
be discussed and would be out of place here.

In the

physical examination the physician must be on the loek
out for the presence of abnormal reflexes; the absence
of no:rmally present· ref'lexee; abnonnal eye signs; variations in the heart and pulse rate and rhythm; respiratory signs; cerebral signs such as convulsions and muscular twitehings; and other diagnostic signs and symptoms
which need no more discussion than just to be mentioned.,
here, but more attention will be devoted to this phase
of the subject later in the thesis. A special place
will be naerved during the ecurse of this writing under
the heading of "coma reutine" at which time the handling
of the comatose eondi tion w111 be more fully discusse•
and in which wi 11 be included the history taking, laboratory
work, and physical examination and other means which are
useful as a diagnostic procedure.
Coma of a gradual or sudden onset with prolonged
and complete unconsciousness is always a very serious omen.

-·

iV

It occurs as a premortem phenomenon in all fatal diseases;
it occurs in all severe affections such as uremia, severe
diabetes, and excessive hyperphrexia; it follows severe
cerebral injuries, epilepsy, and other similar maladies;
it is at times accompanied by dyspnea or even convulsions.
Evidences seem to support the proposition(30) that
the proximate cw.use of coma is a suspended or diminished
oxidation of nerve tissue.

So that, while in one class

of cases, coma may result from the arrested ci.,culation
of blood to the brain, in another, defective oxidation of
bloed, and in a third, additions of narcotics to the
blood stream, the proximate cause is in every instance
identical, namely, a defective oxidation of the nervous
tissue.
It is of particular benefit to the physician that
he has an understanding of coma and of the different means
and methods at his disposal to differentiate one type of
coma from an other, and that mi understands and knows the
cardinal symptoms and signs by which each type of coma
presents itself. We can readily see the benefit of the
foregoing to the physician when we realize the fact that
each type of coma we encounter requires a somewhat di fferent course of treatment and hence it· is important to
emphasize the cardinal points in differentiating comatose
conditions so that the reader may derive some benefit from
the discussion, and at some future time when he encounters

-

T

a comatose con di ti on wi 11 be able to differentiate it
trom some other types and arrive at a correct diagnosis
and hence install proper therapy immediately to the
benefit of the patient •

..• .• .• .• .• .• .• .• ..•
•

•

-
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THE DIFFERENTIAL DIAGNOSIS OF COM_!

CHAPTER I
Cl.ASSIFI CATION
To begin my discussion on the differential
diagnosis of coma it might be well to refer to some of
the attempts ;jhat have been made in the past to classify
comatose conditions. It is obviously very difficult to
arrive at a complete and satisfactory classification of
such a subject that is so varied in the pres en tet ion of
its signs and symptoms because each individual case of
coma that presents itself to the practitioner is in itself
characteristic.

Consequently the various au tho rs that have

attempted such a tasl< try to bring to us only the principle
divisions and subdivisions tpat they see fit to divide coma
into, and with the thought uppermost in mind of benefitting
the general practitioner by their labors in order that he
might in tum give .the best possible care to the patient.
In reviewing the literature I could find no
mention of any attempt at classification unti 1 the beginning of the twentieth century et which time Eskeridge
being interested in comatose conditions, and having made
a study of tbem, published in the New York Medical Journal
(15) an article setting forth such an attempt.

-

As will be

shown it is quite lengthy and complicating and of not much
practical value to the physician.

-2A better c lassific ati on and one that seems to be
of more vaJne to the general practitioner is that proposed
by Friedman in 1933 and published in the New York State
Medi cal Journal { 19). This clasai ficati on as will be seen
is short, grouped under only four headings, and is con cise.

It is obviously of the most practical value because

of its brevity and conciseness. The physician at a time
when he has cause enough to classify a particular comatose
condition, for instance, to aid in diagnosis and ultimate
treatment, this classification could readily be used and
the state of coma be classified in a very brief moment.
The classification advocated by Friedman is as
follows:I. General.
1. Alcoholism.
2. Uremia.
3. Diabetes.
4. Opium.
5. Gas Poisoning.
~. Hypeglycemic States.
II• EpileP:'Y,,
III. Intracranial Lesions with or without Focal Signs.
1. Apoplexy.
2. Meningitis.
3. l3rain Abscess.
4. Brain Tumor.

5. Encephalitis.
6. Spontaneous Suba.rachnoi d Kemorrhage.
IV. Trauma.
1. Concussion of the Brain.
2. Gross Hemorrhage with or without Fracture.

-

-

Thia classification advocated by Friedman I
place first

~n

this topic because I believe it is· the

best and most concise arrangement of divisona and subdivisions of coma obtainable from the literature.
Let us now look at the endeavor of Forsyth's
in 1912, the article which

"-a•

published in the British

Jletlical Journal(l'7), and we will see that it is not
quite as convenient to work with,

whil~

only of three

headings, as in the former classification which Friedman so zealously advocates.

It is however the next

best attempt that I cwld obtain on classification in
the bibliographies.
:rorsyth's classification is as followa:
~.

Derangement of Cerebral Circulation.
l. Vascular Derattgement of the Brain.
a. Hemorrhage.
b. Thrombosis.
c. Embolism.
2. Injuries to the Head.
!3. Epilepsy.
4. Diabetes.
5. Poisons.
6. Stokes-Adams S~drome.

II. Coma Culminating Illnesses.
1. Ven ingi tis.
2. Encephalitis.
3. Cerebral Abscess.
4. Cer•bral Tumor.
5. Fevers.
6. Bclampsia.
'7. Epidemic Enteritis.
8. General Paralysis.
9. Cholemia.
10. Disseminated Sclerosis.
III. Miscellaneous.
l. Pernieieus Anemia.
2. Muscular Exhaustion.
3. Heat Stroke.

-4Shortly after Forsyth' s article appeared in the
Briiish 'edical Journal we see a classification of coma
in Herbert French's text-boek(20) that is excellent for
a student of coma and for one that wishes to make this
a particular study, but for the general practitioner
J'rench' s work is in too much detailed description and
will be too difficult tor the practicing physician to
make use of at a moaents notice.
Below is a classification advocated by French
for study:Group A:
Coma appearing as a latent manifestation
in di seas es having been alrea.dy diagnosed by other
symptoms.
I. Certain Severe Fevers.
1. Typhus Fever.
2. Typhoid Fever.
3. Cholera.
4.· Dysentery.
5. lteaslea.
e. Searle t Fever.
7. Rheumatic Fever.
8. Yellew ]'ever.
9. l!laek Water Fever.
10. Malignant Malaria.
11. Infective Endocarditis.
12. Diphtheria.

II. Aeu te Inflammatory Lesions of the Brain
or
1.
2.
3.

Cerebral :Meninges.
Acute Encephalitis.
SuppuratiTe Keningiti s.
Tuberculous Meningitis.
4. Post..;Basa.l Meningitis.
5. Epidemic Cerebral Spinal Jleningitis or
Spotted Fever.

III. Certain Leas Acute Lesions of ·the Central
Nervous System.
1. Cerebral Tumor.

2. Cerebral Abscess.
3. Post-Epileptic State.
4. General Paralysis of the Insane.
5 • Di s a em in ate d Sc le ro s i s •
6. Syphilis of the Brain.

·IV. Diseases in which General Metabolism
Probably is at fault.
1. Uremia.
2. Diabetes.
3. Cholemi a.

4. Addison's Disease.

5. Ra.ynaud' s Disease.
f5. Jryxedema.
Group B:
Coma comes on early and may be the most prominent
feature of the disease.
I. Tbe Result of Head Injuries.
1. Compression or Meningeal Hemorrhage.
2. Concussion.
3. Depressed Fracture.
4. Fracture of the Base of the Skull.
II. Vascular Lesions of the Brain.
1.. Hemorrhage •
2. Embolism.
3. Thrombosis.

a. Arterial.

b. Venous Sinus such as the Superior
Lon gi ta di nal.

III. Acute Effects of Drugs.
1. Alcohol.
2. Opium.
3. :Uorphine.

4. Carbolic Acid.
5. Carbon Konoxide.
6. 0;,:a.lic Acid.
? • Ab syn the.

B. Chloral Rydrate.
9.
10.
11.
12.

Veronal.
Sulphonal.

Tetran·o1.

:Bromides.

13. Choloroform and other Anesthetics.

IV. The Chronic Effects or Drugs.
l. Saturnine Encephalopathy.

v.

The Effects of Extremes of Temperature.
l. Heat Stroke.
2. Excessive Cold.

· VI. Excessive Loss of Blood.
1. Ruptured Tubal Gestation.
2. P.ost-Partum Hemorrhage.

3. Remoptysis.
4. Duodenal Bieeding.
5, Ruptured Aneurysm.

-------------------------·--------------·
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VII. St&kes-Adams Syndrome.
VIII. Sudden Nervous Shock.
IX. Hysterical Trance.
Eskeridge, whose classification follows, published
his article in the New York Medical Journal(l5) in 1898,

and, while his work is of little benefit to the student
of coma and less to the general practitioner, he must

be

given the credit of beginning the work in this trying

problem. His classification which the author cites below,
is the first attempt found in the literature at such a
task.

It will be of benefit to the readers to carefully

compare this with the :foregoing and note the changes, the
the new theories a.nd advancements that have been made in
the past thirty-nine years in this subject.
JJ:skerid.ge•s-elassification is as follows:I. Transt·ent Coma.
l . Syncope, as in fainting.

II.

Coma from Lethal Doses of Medicinal Agents.
1. Chloral.
2. Opium.
~. :Belladonna.
4. Hyascyamus and its Alkaloids.
5. Alcohol.
e. I.ead.

III. Coma from Poisons other than Medicinal Agents
Circulating in the Blood.
1. Asphyaia f-rom Poisonous Gases.
2. :Ptomaines.
3. Uremia.
4. Diabetes.
IV. Convulsive States from Coma.
1. :Pre-eruptive stage of the Exanthemeta.
2. Reflex Convulsions.
3. Epilepsy.
4. Hysteria.
5. Epileptoid and Ajoplectoid Attacks.

-7V. Voluntary Coma. ·
1. Feigning.
VI. Coma f'rom Profound Disturbances of the
Cerebral Circulation but unattanded by
Organic Lesions of the Brain Substances.
1. Shock.
2. Congestion of the Brain.
3. Anemia of the :Brain.
VII. Coma from Organic Diseases of the Brain.
1. Simple Apoplexy.
2. Traumatism.
3. Syphilis of' the Brain.
4. Cerebral Meningitis.
5. Abscess of the Brain.
6. Tumor of the Brain.
7. Cerebral Hemorrha.ge.
a. Cerebral Thrombosis.
The foregoing has been merely an endeavor to show
that the physician is constantly being confronted with
patients in coma. Attempts have been therefore, at
grouping and classifying the various types and tbei r
causes with the uppermost thought in mind that the
practitioner will be given an aid in quickly diagnosing
comatose conditions.with the result that the proper
therapy will be started promptly to the benef'it of tl:e
patient.
It bas been noticed, however, while reTiewing
these outlines that a satisfactory classification has
not been

ar~ived

at and the physician in charge must

not rely too much on any one of them. It will be to
his advantage that be has somewhat of a classification
of hiw own and uses the foregoing to whateTer adTantage
they may be to him.

.......-..........
. . . ..... .. ..
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CHAPTER II
RELATIVE FREQ,UENCY OF VARIOUS CAUSES OF c:OMA

At this point it will be of particular interest to
briefly consider and discuss the relative frequency of the
various causes of coma. The differential diagnosis of the
various types of coma occupy a conspicuous place in routine
medical instruction and this topic yearly is the subject of
contributions to medical literature so numerous that many
pages would be required to enumerate the references to
articles quite generally accessible. But one phase of these
many considerations has been generally ignored, the relative
frequency which the different causes of coma bring it about.
Therefore, a brief discussion will be given this
phase of the subject and to determine the causes of coma
the

~alue

of the present day methods should in a11 fair-

ness take into consideration the periods under clinical
observation. Hence it is that I will use charts to demonstrate this phase of the study of coma.
The relative frequency of the causes of coma
was studied in a series of 200 cases at Cook County Hospita1(4.)
and the following in the order of frequency were found to be
the more common etiological agents:Skul 1 Fracture ••.•.••...•.•. 85
2. Cerebral Hemorrhage ••••.•••• 53
3. Miscellaneous:·
a. Uremia ••••••..••••••...•• 12
b. Lobar Pneumonia •.•••••••• 10
c. :Ueningi tis .••••.••••••••• 8
d. Diabetes ................. 6
e. Atrophic Cirrhosis ••••..• 5
f. Delerium Tremens •••.••••• 4
g. Acute Endocarditis ••••••• 2
h. Cerebral Emboli am •.•••••. 2
1.

,-.

-9-

Dli'l'HS

CHART I

Red Line:-Number of deaths end the hour after
entrance to the hospital.
Green Line:-cases correctly diagnosed clinically.
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Cerebral Thrombosis ••••••••• 2
j. Suppurative Mastoiditis ••••• 2
k. Acute Uil. Tuberculosis ••••• 2
1. Pberperal Sepsis •••••••••••• 1
•· Lung Abscess••••••••••••••••!
n. Acute Syphilis Aortitia,
Coron. Occlusion •••••••••••• 1
o. Carcinoma of the Prostate ••• 1
P• Tuberculous Peri ti>ni tis ••••• 1
•• Senility, Bron. Pneumonia ••• l
r. Addison's Disease ••••••••••• l
i.

This series of 200 cases of deaths of comatose
patients entering Cook County Hospital is represented
graphically in Chart L on page 9,,
Chart I illustrates the number of deaths of the
200 cases in the series at Cook County Hospital occurring

over a five day period.

It shows that the greatest

number of deaths occurred in the first four hours after
entrance to the hospital.

It is a chart that includes

the deaths from all the various causes mentioned above
it
and does not limit self to any one specific cause of
coma and death as the following charts do. However, it
emphasizes very clearly how important it is to make a
correct diagnosis clinically in all eases of coma in
order to institute proper therapy at once because
evidently not much time elapses between the entrance
of the patient to the hospital and the time of death
in the vast majority of cases.

-

Contrary to Chart I, the statistics represented
in Chart II on page 11, shows 53 deaths in another series
of cases at Cook Oeunty Hospital from cerebral hemorrhage
only and not, as above, a series of comatose patients ••

-11-

Dli!llS
l

1

o_._._..._......._l-l-..L.:J.-'--L-l.~=====-'::":::::::=~A

HOURS

CHART. II

Red Line;- Anatomic Diagnosis.
Green Line:- Correct Clinical Dia gnosis

B.QURS

CHA.RT Ill

Red Line:- Anatomic Diagnosis end deaths.
Green Line:- Correct Diagnosis.
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entering the hospital from what ever the etiological factor
may have been.

Chart II likewise shows that at that time

differential diagnosis of coma was not very efficient for
nearly as many cases of these 53 were diagnosed incorrectly
as correctly, 2S (49%) and 27 (51%) respectively.
The anatomic diagnoses were as follows:1.
2.
3.
4.
5.

Uremia••••••••••••••• 16
No diagnosis......... 3
Skull Fracture ••••••• 2
Cerebral Syphilis •••• 2
:Morphine Poisoning... l

Again, a series of 4S deaths from coma at Cook
County Hospital was examined and likewise from one specific
ea.use only, namely., uremia.

It again represents a la.ck of

efficiency in the differential diagnosis of coma at that
time. and even here the error is greater than it was in
the diagnosis of cerebral hemorrhage for about two-thirds
of the deaths were clinically diagnosed incorrectly.
This chart, Chart III, wbi ch wi 11 be found on page
11, repres.ents 46 deaths from uremia.

The upper line. red,

represents the deaths and the hour at which they occurred.
after entrance to the hospital; the lower line, green.
represents those eases whi eh were correctly di 8.@1loseEJ..
The anatomic diagnosis in this series of cases is
as follows:

1.
2.
3.
4.
5.
~.

ce-rebral Hemorrhage •••• lg
Uremia••••••••••••••••• 8
Skull Fracture ••••••••• 4
Atrophic Cirrhosis ••••• 4
:U:eningitia.•••••••••••• 3
Lobar Pneumonia •••••••• 2

7. :Mastoiditis •••••••••••••
Acute. Hil. Tub •••••••••
9. De lerium Tremens ••••••••
10. Carcinoma Of· the Pros •••
11. Puerperal Sepsis ••••••••
12. Cerebral Thrombosis •••••
13. Add'ison' s Disease.• •••••

a.

2
2
1
1

1
1
1
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Renee from the foregoing che.rts and the discussions
it is evident that more work and study on the differential
diagnosis of coma was going to have to be done.
As will be seen in the following series of eases at
Cook County Hospital the percentage of error in the differnential diagnosis gradually d"ecreased, but, even today, bas
not reached the stage where the medical profession with their
understanding and diagnosing of such cases, and with the
present day equipment and laborato:cy assistance, can feel
satisfied that they di a.gnose these cases even thirty-five
to forty percent correctly.
Therefore in 1917(5), a few years after the above
survey was made, another series of cases by the same authors
was made with the same purpose in mind. This survey in 1917
was made primarily to demonstrate the increase in efficiency
in diagnosing cases of eoma ever the previous period. Of
course the re cwld not have been much improvement in efficiency over such a short period of time, however, by reviewing the following charts we see, nevertheless, that there was
an increase of some ten to fifteen pereen t in correct
diagnosing of eases of coma.
Chart IV, page 14, represents a series of f'curhundred cases of death from coma at Cook County Hospital in
1917and is not limited. to any one specific cause, but, as
the two-hundred cases preTious surveyed, is a chart consisting
of all the various causes of coma that produced jeatb in the
hospital at this particular time.
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Chart IV i llustra.tes to us that of four-hundred
patients entering Cook County Hospital in coma the following
in the order of frequency were its causes: Skull fracture
144( 3~); Cerebra 1 Hemorrhage 95(24%'); Uremia ( 5%). We see
that 59. ?% of the deaths were due to skull fracture and
cerebral hemoll!'rhage and of these 69% received correct
diagnosis.

Diagnostic efficiency for skull fracture and

cerebral hemorrhage is c liniea lly very high. It is imperative
that resident and attending members of staffs of large
hospi tala be stimulated to make accurate and rapid
clinical diagnosis.
Ffolcomb{26), in 1921, became interested in the work
previously d.one by :Bissell and Lecount. and also arranged
a series of cases of deaths from coma. The following stat•
istics represent the work of Holcomb and i i examined closely
the reader will see that there has been an increase in the
efficiency of diagnosing comatose conditions, but. even more
improvement has been made today in different! al diagnosis
as will be pointed out in the following pages.
The first group of statistics gathered by Holcomb
represents the correct and incorrect diagnosis in threehundred and forty-six deaths :from coma of various etiological
factors and is charted in Chart V on page 16. The following
are the •tiological factors and the number of times each
occurred in this group of statistics respectively:--
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DUTHS

30

CHART V

Red Line--Number of deaths.
Green Line--Number correctly diagnosed.

1. Skull Fracture.••••••••••••••••••92
2. Cerebral Hemorrhage •••••••••••••• es
3. Uremia•••••••••••••••••••••••••••3?
4. lliscellaneous:
a. Cerebrel Thrombosis ••••••••••• 20
b. Lobar and Bronchopneumonia •••• 18
c. Alcoholism •••••••••••••••••••• 16
d. Cerebral ·Emboli•••••••••••••••12
e. Diabetes•••••••••••••••••••••· 8
f. Tuberculous Keningitis •••••••• fi
I• Syphilis(Generalized)~ •••••••• 4
b. Anuerysm(ruptured) •••••••••••• 4
i. Pulmonary Tuberculosis•••••••• 3
j. Brain Abscess·•••••••••••••••• 2
k. Brain Contusions •••••••••••••• 2
1. Lethargic Encephalitis •••••••• 2
•• Pericardi tis •••••• • ••••• •.• ••• 2
n. Perforated Duodenal Ulcer ••••• 1
o. Acute BndocarcUtis •••••••••••• l
P• larcinoma of the Prostate ••••• l
q. Bmpyema . • ••• • ••.• • • • • • • • • • • • • • • 1
r. Chronic Endocardi tis •••••••••• l
•· Ty)hoid Fever••••••••••••••••• 1
t. Acute Otitis Media •••••••••••• 1
The number of eases correctly diagnosed in this
series of cases were· 191(55.2%).
Holcomb also examined three series of deaths from
coma. of a specific etiological ag«!nt--skull fracture,
cerebral hemorrhage, and uremia.

Chart VI representing

the statistics gathered of correct and incori-ect tiagnosis
in 92 deaths from skull fracture is on page 18.

A correct

diagnosis was ma.de in 61(66.3%) of the 92 deaths from skull
fracture while

31(33~7%")

were diagnosed incorrectly.

These eases incorrectly diagnosed consist of:
1. Cerebral Hemorrhage ••••••••••• 11
2. Keningitis ••••••••••••• ~ •••••• 5

3. Epilepsy•••••••••••••••••••••• 2
4. Concussion Of the Brain ••••••• 2
5. Uremia•••••••••••••••••••••••• 1
6. Epidemic Encephalitis ••••••••• 1
7. Syphilis •••••••••••••••••••••• 1
8. Alcoholism•••••••••••••·•••••• 1
9. Kultiple Lacerations •••••••••• l
10. Edema of the Lungs•••••••••••• 1
11. Io diagnosia.••••••••••••••••• l
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The statistics gathered in 86 deaths from cerebral

--

Hemorrhage are. presented by_ Chart VII on page 18. In this series
of cases 56(63.6%) were correctly diagnosed while 52(36.4%) were
incorrectly diagnosed.
Those cases incorrectly diagnosed consist of:
1. Skul 1 Fracture ••.•• ?
2. Uremia •••.••••••••• 4

Gas poisoning ••••••••• 4
4. Oer. Remorrhage ••.• 3
5. Bronchopneumonia ••• 2

s.
7.
8.
9.
10.

Meningitis •••••.••. 1
Epilepay •.••••••••. 2
Cer. Embolism •••••• l
Lobar Pneumonia ••.• 1
No Diagnosis ••••••• 7

Chart VIII, page 18, represents 3? deaths from uremia. The
correct diagnosis totaled 16(43%): incorrect diagnosis, 21(57%~.
Those cases incorrectly diagnosed consisted
1. Cer. Hemorrhage •••• 4

Meningitis ••••••••• 3
Chronic Nephritis •• 2
Tabes Dorsalis ••••• 1
Epilepsy .•••••••••• l
6 • sa re oma • • • • • • • • • • • • 1
?. Urinary Retention .• 1
2.
3.
4.
5.

4

8.

~asal

of~

Skull Fract •• l

9. Cystitis ••••.•••••• l
10. Alcoholism ••.•••.•• 1

11. Tuberc. Meningitis.l
12. Uri n • Extra va sat ••• 1
13. Iues of C. N. S •••• l
14. No Diagnosi.s ••••.•• 2

The foregoing charts and statistics represent an effort to

throw some light on the relative frequency of the various causeso
of cana. They are imperfect in not including some of the comas
that offered no problem to the clinicians, and still others that
died in coma whose bodies were not examined because no medico-legal
inquiry was held, the cause of deaths being understood, and still
others in which no consent for autopsy was obtained.
Regarding uremia, it will be recalled that the diagnosis
was correct when the death occurred in thirty to sixty minutes,
a time to short to make any clinical diagnosis of uremia and so
this wi 11 have to be regarded as a "lucky-diagnosis 11 • Accurate
figures for the relative frequency of coma would constitute an
equipment for the differential diagnosis comparable in its value with
the mortality statistics so useful to the surgeons in making statements regarding the prognosis for operations undertaken or advised .

..... ... .. ..... .. .. . ..
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DIFFERENTIAL DIAGNOSIS OF COMA
In beginning my discussion on the differential diagnosis of the various forms of coma
it will be well to mention jhat most of the cases of
coma result from drinking or are due to alcoholism.
Trauma is second only to alcohol as an etiological
agent and this is especially true in this modern
way of living and the various methods of transportation. Cerebral accidents are listed third in
being a cause of coma. It should be borne in mind
that the various text-books that are available to
the students and practitioners offer a poor source
for information regarding coma because in them we
actually find the more obscure causes being considered relatively important.
Strengthening the statements in the above
paragraph we find in a series of 11,000 cases of
coma of various etiology done at the Boston General Hospital(3E) that fifty-nine per-cent were
due,to a1coholism and that thirteen per-cent of
the cases •ere. (:hie. to' tra::Wna.., 1Jle.gle.atirig al:eohol;;. :;:
trauma was the greatest cause producing thirty-two
per-cent of the cases of coma; again neglecting
alcohol, cerebral hemorrhage consisted of twentyfour per-cent of the cases.

-

-21In this same series of cases we find such causes

aa uremia and diabetes, that textbooks list first, as low
as 1.4% and 4.2% respectively. With the exception of trauma
and cerebral aceiden ts, neglecting alcohol, all. the· other
causes of coma in this series at the Boston General
Hos pi te.l are listed from

?% to less than

1% as causative

agents.
Therefore, in this differentiation between the
various comatose conditions I will make an attempt at
discussing them in the order of frequency of occurrence.
Acute alcoholism wi 11 head the list as the most frequent
offender.

I. ACUTE ALCOHOLISM
According to Barton and Yater(2) the unconsciousness
in acute alcoholism is not coma, but stupor, more or less

profound, but, Bowers(6)considers the unconsciousness of the
alcoholic as true co'lf!.a; and from my review of the lit.erature
and the facts I am likewise convinced that unconsciousness
from alcoholism is a true comatose condition, and hence will
discuss it from this viewpoint.
CHARACTERISTICs:.i- Coma from acute alcoholism results

in profound insensibility, gfeat muscular relaxation, loss of
ocular reflexes, and great fullness of the blood vessels of
the neck and fact in the early stages, but finally a ghastly
pallor comes over the

of death.

fac~

as the c ana deepens on the approach
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CHIEF SIGNS:-Tbe pulse is at first rapid and full,
becoming in tre later stages, thready and feeble( 6). The
respirations are noisy and full, later becoming rapid and
shallow in fatal ·cases and the temperature is usually
normal but may be subnormal. In severe poisoning and
fatal cases it progressively falls from 1° to 6°1'. below
normal. ( 22). The pupil in alcoholic coma generally shows
no unifo:rmi ty.

The reflexes are usually normal, infreq-

uently however they may be absent(40} and the sphincters
as a rule are not relaxed. The face is at first flushed
and then becomes pale. In chronic alcoholics there is a
flushed. or c yanot ic face, marked by di lated c api llarie s.
The skin is moist and warm at first but later becomes
call; the extremities are generally cold and covered with
a clammy perspiration. The odor of breath is usually of

alcoholic liquer, l:ut too much confidence should not
be placed on tl'le odor of the breath because too many

individuals with simply liquor on their breath and in
coma from some other cause have spent the night in the
police station and died subsequently because a correct
cliagnosi s was not ma.tie in time to save hi a life.
Inequality of the pupi 1 is very frequent in
alcoholism. The signifieanee of this feature is slight
however. In a aeries of 58 cases reported by Kanninger
(34} the majority presented stimulation. Cases in which

-
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mental cloudiness persisted presented pupilary disturbances
of longer duration. Concerning these cases it sbculd. be
considered that many of them were unquestionably chronic
alcoholics and the pupil fixation may have been the result
of chronic alcoholism.

Contrary to the fact that many

writers ( 22) ( 2 )( 6) ( 23) report the pupils being normal or
di lated the majority of the pupils in this series we re contracted.
Alcoholic coma must be differentiated from the following comatose conditions which stimulate it.
1. Opium Poisoning:

Oplum poisoning is one of the most frequent
conditions confused with alcoholism. The distinguishing features of opium poisoning are
contracted, pin-point pupils(22). The respirations and pulse are slow and full and face
is suffused and cyanosed. Evidences of hypo.derrnic ·injections and previous bi story wi 11
aid in the diagnosis. The odor of morphine
on the breath if the crude drug has been
taken will likewise be of diagnostic assistance.
2. E~i lets;p
T e h B ory of previous similar attacks and the
characteristic permonitory symptoms will generally clinch the dia.gnosi s( 43 J. A bitten tongue,
sears on the face and head, and bruises over the
body togetbe r with a marked tendency of the
patient to tum bis face in bed wi 11 aid in the
diagnosis. In epilepsy the pujils usually do not
respond to light a.nd the cornea is insenai tive.
The urinal\alysis is negative in alcoholism
whereas we find it loaded with phosphates and
. other organic matter in epilepsy.
!I•

ftAtrMATIO:

COMAi

In dealing with coma from suspected traumatism
care should be taken to ascertain that any bead injury
found to be present is not the result of a fall due to
the onset of sudden unconsciousness rather than the
cause of the coma.
----~-------·-·------

__

......___,,

_____

-

CHARACTERISTICS: The coma of skull fracture deTelops
gradually especially if the hemorrhage is extradural(41).
The patient becomes drowsy, stupid, and finally comatose.
There may be a lucid interval of several hours to a day
before the onset of coma during which time the patient,
stunned by the original blow, recovers wonsciousness and
is apparently normal, only to sink back into coma at the
end of this period(extradural). When this condition exists
one should always suspect a head injury. When coma comes
on 1. .edh1.tely it is suggestive of a depressed fracture
pressing directly on the brain(40).
CHIEF SIGNS: A history of direct violence to the
cranium is of· utmost importance and if. it can be obtained
a diagnosis will be made correctly in about ninety percent
of the cases of coma due to trauma.

:Eocal paralysis and

convulsi ems are usually met wi tb. The blood pressure
usually rises to a high degree, there is edema of the
retina and there may be crepi tus, a swelling, hematoma,
and escape

~f

cerebral spinal fluid from the nose or

mouth or the point of fracture. lnoody fluid may be
extracted at the time of spinal puncture. The physician
in charge should never fai 1 to take an x-ray of the skull
for herein lies the seeret ta many obscure causes of
coma.,. Bleecling or drainage of spinal fluid from the nose
·or ears presents a serious prognosis. Usually there is a
loW··temperature and high puls!! and respiration. The pupils
i~

twenty-five percent of the cases show sane abnormalities.
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rt is important to make accurate and frequent
obserTations of the pupils in patients who become unconscious as a result of he ad injury as they wi 11 be valuable
aids in determining the side on which the operation for
relief of intra.cranial pressure should be perfo;rmed(2?).
The information available from the study of the eyegrounds
can easily be obtained through the undilated pupil, and is,

ile. .over not to be compared in importance to that obtained
from the unilateral paralysis of the third nerve, which may
give evidence long before the development of the papilledema,
not alone of pressure but also of its location.(?)
The following points are important to remember in
severe skull injuries.
1. Unilateral dilatation and fixation is a valuable

aid in determing im location of the intracranial injury and
hemorrhage following bead injuries.
2. Operative interrention should be directed toward

the aide on which this dilatation and fixation first appears.
3. Its transitory character makes accurate and repeat-

ed observations necessary from the amount

or

the injury.

4. There is great Tari9tion to the reaction to

light depending on the location of the lesion.(34)

5. The use of mydriatics should in all cases be
avoided when intraeranial trauma and hemorrhage are suspected
following head. injuries otherwise the appearance of this

st gn.\ild be pre Tented.

,-
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Eye examinations, as a whole, are similarily of
value in head injuries(31). The usual eye examination
includes inspection of the lids and tissues contiguous
to them, the condition of the conjunctivae, shape, equaliV
or inequality of the pupils, their reaction to light, direct
and consensual, direct opthalmoscopic examination of the

media and eye-grounds, noting the refraction with the
ophthalmoscope at the same time. Changes in the shape,
size, and reflex activities of the pupils occur not infrequently succeeding head injuries and might be observed
at anytime while under observation. In examining the eyegrounds twelve hours or longer after the acc14ent the
retinal veins seem dilated out of proportion to the
calibre of the accompanying arteries and associated
usually with an edematous hazziness of. the upper margin
of the disc, where the vessels cross it and the nasal

margins join them(31). In coma resulting from cerebral
ins.ult the eyes are partly closed, moist and immobile.
They seem to be in the position of sleep. Sometimes alow,
dissociated. lateral movements of the eyeballs may be
observed when the lids a.re forcibly opened(23). Uni-

lateral choked disc and epileptiform apasms occur in
meningeal hemorrhage.
Traumatic coma must be dif'f'erentia ted from the
following conditions which simulate it:

-27-

-

1. Cerebral Hemorrhage:
In cerebral Hemorrhage the coma is usually ot
sudden onset and deep with complete relaxation(2).
The age of the patient is important for this
condition generally occurs in l>atients oTer the
age of fifty. Hemiplegia(2)(40J• monoplegia(-44)
and 1'9-raplegia(29) are generally manifest.
Babinski'• tee sign and Kernig'a leg sign are
usually met with. In this condition there may
be conjugate deviation of the head and eyes,
and an extensor plantar reflex in the paralysed
foot. Absence of a history of trauma will
aid materially •
. 2. Alcoholic Coma:
The primary fact that differentiates a1coholic
coma fran traumatic coma is an absence of a
history or sign of any head injury •.Alcoholic
coma is rarely as profound as that resulting
from brain injury. Do not rely on the odor
of the breath for a diagnosis. In alcoholic
coma . the pupils are usually equal and. if the
patient be smartly sjiapped upon the face the
ptipils will dilate and then contract again.
No paralysis is evident in a1coholiem(33).
Of course the history of injury to the head is
important in differentiating various comatose
states from skull fracture.
3. Uremic Coma:

The main features of uremia in distinction from
traumatic injuries are that in uremie coma
there will be evidence of nephritis and sometimes edema of the extremi ties(29). A catheterizell specimen of urine will show iarge quantities of albumin and aD'll'lloniacle salts, and
will contain many casts. At times general convulsions are noted, but no paralysis. An
examination of the fundus of the eye with the
ophthalmoscope may show evidences of degenel1ation
of the retina and lther signs common in nephritis.

4. Olium Poisoning:
! e differentiating point between opium pois•
oning and traumatic coma is that in the former
the pupils- are contracted to a pin-point size
and remain as such. The patient can be sometimee-momen tarily aroused; and very rarely do we
find paralysis pr•sent_. It is well te keep in mind
that in a head injury the result may be a
pontine hemorrhage which will likewise give
pin-point pupils but the distinction here will
be that there is an accompanying pyrexia and
flexor plantar reflex

-

---·-----------------------------------------------
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III. COMA FROM CEREBRAL HEMORRHAGE
CHARACTERISTICS:- A previous history of high blood
pressure or heart disease, shocks or strokes is important
in deciding cerebral hemorrhage to be the etiological factor
in a given case of coma. The loss of consciousness in cerebral
hemorrhage is usually sudden and deep, with complete re1axation(2)(24)
Sometimes it is more gradual and the loss of consciousness
may not occur for a few minutes after the patient has
fallen or after the paralysis of the limbs is manifestl This
condition usually occurs in patients that have reached the age
of fifty years of over. Hemiplegia(2)(40), paraplegia(29) and
monoplegia(44) are most a1ways present. Likewise an increased
blood pressure or auricullar fibrillation is generally
seen. The lumbar puncture of a bloody fluid under an
increased pressure is ef great aid in the diagnosis of
intracranial or subarachnoid hemorrhage. 1·r there is im. provement soon after the coma. progressing in character,
a favorable diagnosis of hemorrhage can be rmade(23).
CHEIF SIGNS:- A flushed, cyanosed face is
generally seen; with stertorous breathing (may be Cheynew
Stokes rythm) and a slow bounding pulse. The pupils are
usually dilated, sometitjes inequal and fnacti ve.

The pupils

are contracted in pontine hemorrhage. The cheeks are blown out
in expiration producing a spluttering of the lips. There may
be and generally is a conjugate deviation of the head an&
eyes( 6): and an extensor plantar reflex in the paralysed foot;
an absent abdominal and cremasteric reflex on the paralysed

side; a

d~wing

of. the face away from the paralysed side;

and a protrusion of the tongue toward the paralysed
side; and an incontinence of urine and feces(9)(22).
There may be a rise in tempera tu re ( 2) • In
Solomon and Aring' s series of cases ( 40) the temperature
was decreased more than it was increased in the proportion
of about four to one. Abnormalities are generally seen
in the heart, lungs, eye-grounds, Babinski's toe sign
and Kernigts leg sign. The tendon jerks, the conjunctival and all the superficial

ref'l~xes

are abolished.

Prodromal symptoms may oceur(l6) such as transient
weakness of one or both limbs or one side of the face
or temporary aphasia; in fact,, any manifestation of
focal disorder of cerebral function.
It might be well to pause here for a moment to
consider the diagnostic features of hemiplegia, since
this is such a constant feature of cerebral hemorrhage.
A

sign of great va1ue{l8) in establishing a diagnosis of

hemiplegia is the unilateral anesthesia of the cornea
on the side of the hemiplegia, that is, on the side
OPPOBite the lesion. In hemiplegia a11 reflexes are
abolished and he-nee this sign is not especially help.
ful because there are others that c•nfirm the diagnosis
when ,the patient is in extreme coma but it is the state
of moderate stupor cf confusion from hemiplegia that
this sign becomes of value. Other facts that ai4 in
establishing the diagnosis of hemi plegia are the

absence of the abdominal reflexes and an unilateral
absence of the corneal reflex.
The corneal reflex is a consensual reflex. A
foreign body placed in the eye produces a winkj.ng reflex.
This reflex is protective and apparently belongs to
those mediated through the brain. It ts elicited by
the passage of a small blunt object a1ong the conjunctiva
to the corneal margin, gaurding against reaching the
pupillary area because of the possibility of eliciting
a visual reflex which is present even in moderately
stuporous cases. This reflex seems to be absent in
practically a11 hemiplegias with or without coma.
Among the various tests for hemiplegia I will
mention four:1. Lift the arm, then the leg, first on one
side and then on the ether and let go. The supported
member falls more limply on the paralysed side.
2. Pinch or prick the limbs alternately, the
sound leg may be moved while the paralysed one remains
motionless. Simila.rily, pressure over the supraorb-tta1
notch may bring out differences on the two sides.
3. Try the knee jerks on the paralysed side,
they may be increased.
4. The Babinaki's reaction may be present on
the paralysed side.
Certain features of the pupils in cerebral
hemorrhage are more constant than in a1most any other
form of coma. Inequality of the pupils is a feature that
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depends on the location of the hemorrhage. When located
in the cerebrum there is usually dilatation of the
pupil on the same side; if located in the brain stem
there is usually dilatation on the opposite side. Of the
cases of hemorrhage seen usually about fifty per-cent of
them show a fixation of the pupils to light, while the
other fifty·per-cent show a sluggish reaponse(34). In
cerebral hemorrhage a fullness of the retinal veins in
the first few days after the injury or later-on additional
edematous blurring more pronounced in the major half
of the disc and its margins manifests itaelf(31). This
condition seems to be the case with sma11 hemorrhages, but,
however, when massive intracranial hemorrhage occurs,
in addition to the engorgement of the retinal veins,
g~o•s

edematous changes may take place quite early,

or a measurable edema confined to the nasal hBlf of the
disc, or a measurable edema of the entire disc (papi llaedema).

The following symptoms(46) may be of aid in
ad.d.i ti on to the foregoing if coma from meningeal hemorrhage

is dealt with:- In this condition there is an initial
irritability and delirium; and if the coma does not
become too deep there is local painfulness to percussion
of the skull. Frequently changing intensity of unconsciousness is present as well as unilateral epileptiform
convulsions and unilateral choked discs.
Comatose conditions produced by cerebral hemorrhage must be differentiated from:-

·321. Alcoholic Poisoning:- The distinguishing
features of alcoholic coma are a rapid, compressible and weak pulse. The skin is moist,
relaxed and cool. The body temperature is usually
subnormal; and the pupils are equally contracted or dilated, usually dilated. There is
no hemiplegia, monoplegia, or paraplegia; nor
is there any facial paralysis. In apoplexy
unconsciousness is complete; but in alcoholism this is generally not true(22).
2. Cerebral Embolism and Cerebral Thrombosis:•
The cerebral symptoms caused by obstruction
closely· resembles those of cerebral hemorrhage•
the coma as a rule, however, is less intense
and
shorter in duration(!). Initial convulsions, comparatively rare in thrombosis,
are not uncommon in embolism. Sometimes the
onset of coma from thrombosis is indicated
by sudden headache, vertigo, and mental disturbance owing to the preexistence of vascular lesions; the symptmms mentioned and others,
such as impatrment of memory and transient
paralysis effecting either speech, face or
limbs may exist for weeks or months before
the onset. ln cases of embolism there Irfly
·signs of the same process elsewhere, as in
the kidney or in the central artery of the
retina. Also, with an embolie manifestation
the patient is likely to be very much
younger than in cas-es of thrombosis or apoplexy.
The characteristic symptoms of cerebral
hemorrhage as opposed to thrombosis and
embolism are:a. A loss of consciousness
which deepen·s steadily unti 1 a profound
coma with stertorous breathing is reached.
b. Marked congestion of the face
and neck.
c. A hard pulse and blood pressure
which rises under observation.
d. The rapid appearance of fever
and respiratory paralysis.

is

3. Uremic Coma:- Limited convulsions and hem~
iplegia(32)-point toward anatomical alterations
in the centrsl nervous system especially if
these symptoms remain uniform and a.re not
of a tra.nsi tory character as in uremia • .A.
leading rule for the diagnosis of uremia is to
assume the uremic intoxication to be the cause
of nervous symptoms in patients with nephritis
only when other causes for the same can be posis ti vely excluded. Convulsions more often precede the coma of uremia(25); and retinal hemorrhages or albuminuric retinitis is uaually
present.
4. Opium PoisoninE:• The moat characteristic signs

are the contracted pin-point pupils with no
pyrexia br flexor plantar reflex or bilateral
:Babinski. The coma developes gradually, the
respir&tions are infrequent--being from ten
to fifteen per minute(9), and the skin is
usually moist.
5. Diabetic Coma:- The urine contains a large
amount of sugar, a little albumin and frequently
granular casts; and gives a brownish-red color
with per-chloride of iron. There is a sweetish
odor to the breath. �uite 'distinctive too is
the methylene blue test{9) with the blood--this
is pa thognomonic.
6. Epileptic Coma.:- The short duration of the
coma, the absence of unilateral symptoms a.nd
a history of former attacks of convulsions
f ollowed by coma are diagnostic. Unconsciousness
rrf3.y occur during an attack of hysteria but
the history of hysterical manifestations and
the absence of any eause or symptoms of a
cerebral lesion are the cheif diagnostic
indications.
7. Of other cetuses of coma such as .intracranial
tumor or abscess, thrombosis or sinuse s,
general paralysis and sunstroke, a careful
investigation of the history and the clinical
course of the case would enable a correct
diagno sis to be made.
IV. EPILEPSY

The diagnosis of epilepsy as a rule is not diff.:.
icult. If the co nvulsion can be ob seYved by the
physician from the moment the first symptoms appear
until the coma stage is over, a diagnosis should
never· be missed. Without this connectio;n with the
patient errors are always possibltt't, though rare ,
representing about one to two p er-cent. The infor
mation received ;from the patients relatives or his
friends �s often misleading and it is not safe to

make a diagnosis from it tJD all cases.

The facies epileptica, a condition sometimes
observed in epilepsy has a very limited diagnostic

value, for the reason that it is never present e•-

cept in chronic cases in which the identity of the
affection is already fully established. The true
facies epileptics, the only form of use in diagnosis,
is that made up of epileptic dementia, scars, and
bromide acne(43). These together produce a facial
expression and condition that is rarely mistaken, but
here too it is of little value in the diagnosis of
recent epilepsy because it is of slow formation.
With the foregoing in mind I will attempt

~

to set forth the characteristic and chiet signs

oi epilepsy so that

we might be better able to

recognize the malady when it confronts us and mts
victim is in a comatose state.
CHARACTERISTICS:- The coma is usually of short
duration except in cases of status epileptica(6),
where it may last from a fll'fl hours to two or three
days. Profound unconsciousness follow$ the second
stage (clonic) of the convulsion, 1asts for an hour
or less. and is followed by a prolonged period of
· sleep(43). In status epileptica the patient does not
recover consciousness between the convulsions.
CHIEF SIGNS:- The pulse is usually full and
strong; in status the rate is increased, irregular,
rapid and feeble(6). The respirations are raid at
first, then decreased, and then they become stertorous. The temperature remains normal or slightly above;
in status epileptica the temperature may be several

degrees above normal. The pupils may be contracted
or dilated and usually do not respond to light. The
cornea is insenitive and the reflexes are diminished
•r absent. The face is at first cyanotic, then pale,
and later becomes suffused. The head is turned to the
side, bloody saliva is usually present, the tongue
and cheeks are usually bitten and scars will be seen
on the face in the majority of instances. The urine
is loaded with phosphates and other •rganic matter.
Sphincter control, especially of the bladder, is often
lost and :Babinski's toe sign is positive in many casea(40).
The most important consideration in dealing with
epileptic coma is to acquire a correct history(44). The
following points concerning the fit should be inquired
into from the relative or friend. :Breifly,these points
are the aura, the cry, the tonic stage, the clonic
stage, and the comatose stage. Occasionally the
epileptic attack is preceeded for some hours or days
by premonitory symptoms such as headache, giddiness,
mental confusion, irritability or depressien(21)(9}.
It will be well to pause here breifly and consider the subject of convulsions and the various diseases which are associated closely with such attacks
since in epilepsy ·the principle manifestation of the
ma.lady is its convulsive seizure. Not a few diseases
which possess as their principle symptoms convulsions
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and coma simulate epilepsy so closely that errors in
diagnosis can only te prevented if a thorough knowledge
be had of their clinical features and manifestations. In
fauor of brevity this interim will be limited to the
dif feren tiati on be tween those convulsive seizures which
so frequently lead to errors in clinical diagnosis.
1. Hysteria.:-The affection that is most frequently

confused eitb epilepsy is hysteria. The similarity (,etween the two is the fact that hysterical
patients are very likely to be seized with convulsions from time to time which appear suddenly
and within a very short time disappear as rapidly as they appeared(28). However the only time
the two are confusing is during the convulsive
attacks. Accordiniz to Spratling(43) the distinction rests wholly along two lines, viz.,
psychologi c and motor. In hysteria psychological
disturbances predominate in range though not in
intensity; while in epilepsy we find that motor
dis tu rbanc es a re more pronounced in degree, though
usuRlly less diversified in character.
Since the condition of bys teria should be so
well understood because of the more frequent confusion it presents over the other affections it
will be well to present the following table showing the main diagnostic points between the convulsions of hysteria and epilepsy as taken from
S pr a t 1 in g ( 4 3 ) •

EPILEPSY

Exciting Causes

HYSTERIA

Common before puberty
and rare as a recent
affection after the
twentieth year.

Very common
before puberty.

Rarely due to emotional cistur'bances after
the disease is established.

Often due to
emotional causes.

May be of any form.
Generally affects a
part of the body first,
or one of the special
senses, or the aura
is epigast.

Generally preceeded by palpi ta ti on; a
feeling of malaise,
choking sensation,
special senses not
affected.

-1?EPILEPSY

HYSTERIA

Mode of
Onset

Sudden, Epileptic
cry quite frequent
and is frequently
sharp and d is tin ct ,
the patient falling
heavily to ground
unc ons ci au sness.

May be gradual,
the gry long
and drawn out ,
the fall easy,
rarely with
injury.

Type of
Convulsion

Begins locally with
tonic contractions
followed by clonic
twitching; rarely
rigidity al one •.

:May be simple
rigidity, or
violent general
struggling. No
clonic movements.
Patient tosses
himself widely
about.

Consciousness

Usually lo~t; always
in grand-ma1 cases.

Impaired only
or fully retained.

Dura ti on of
Convulsion

One half to two and
one half mi nut es for
active period only,
not including periods
of s tertor or coma.

Several minutes
up to several
hours.

Posture

Fixed mainly by the
flexors.

Tendency to extension. Peculiar
attitudes; opi sthotonus.

:Pupils

Dilated almoa t without exception and
immobile.

Yobil~

Tongue

Frequently bit ten.

Very' exceptionally
uninjured.

Frothing at
the mouth

Nearly always, espe cia l ly after grandmal
attacks.

Rarely.

l!ti c tu ration

Commonly incontinence

:tr ever

Defecation

Incontinence Common

Never

Talking

No vocal sounds except
the cry.

Confused medley
of words, iTratio-nal conversation.

& Active.
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EPILEPSY

HYSTERIA

Necessity fo r
Restraint

Most always necessary If n eces sary to
prevent purposeto prevent bodily
fu 1 bodily harm.
injury.

Temperature

In creased in the
majority of cases.

Hebetude, headache,
General Conso reness.
fatigue,
dition on terminati on.
Consulsive
Accidents &
Post Consul
sive States

Occassionally hem
o rrhagic extravas
ati one about the
face and n eek. Scars.
Mental confusion.
Automatism. Ref lexes
diminished. Drug
eruptions common.

Never increased.
Ends promptly
patient suf fers
little di scomfort.
No hemorrhage or
extravasations;
refl exe s normal.
Mental con diti. on
retain ed at once.
No drug eruptions.
No scars from the
convulsive seizure s.

2. Alcoholism: Alcoholic convulsiomn ot being so
frequent can be dismissed briefly by stating
that t he chief point of dist inction between the
tw o lies in the relationship betwe en the time
of drinking.and t he time of the convulsions.
However when c onaulsi on s b egin to a p pear
regardless of intoxication we have a more
serious proble� and it generally refers to
a profounder sta te of roental insta'tility
such as epilepsy.
3.General Paralysis: n1e temper of th e epileptic
toward violence dif fers markedl y from the
placid, good nature of th e paretic while he
is passing through th e epile ptiform stage.
Fibrillary tremors about the face, mouth,
tongue, and fingers occurs at th e seizure
period, gen erally api::earing just before and
subsiding just after the fit, while in paresis
such motor disturbances persist throughout the
convulsive seizures and steadily grow worse.
Again, we never se e evidenc es of grandous ideas
i n the epileptic which is so common i n the
par e tic .
4.Syncope+Some confusion exi sts in distin guishing
'between syncope and epilepsy when we are con
fronted with more or less prolo nged loss of
cons ciousness in syncope, and attacks of epil

epsy tha� do not involve the motor side. The
_
dis�1�ct1on rests mainly in the abse
nce of obvious
exc1 ting causes. Syncope is mos
t often
seen in feeble individuals, the aged,

end under conditions of mental emotfon(43),
.

over exertion, over-heated rooms, d.iarrhea,
severe abdominal pain, and heart disease.
.

5. Toxemic Convulsions:- Uremic convulsions are
generally accompanied by other signs- .. in the
blood especially. A ·thorough exari:inati on of the
heart and kidney will aid effieiently in differentiation. In most cases of uremia the heart
is hyper.trophied and the pulse is full and tense.
saturnine intoxication producing convulsions
is generally not difficult of detection. The
physical signs are the important points in the
diagnosis, namely, wrist drop, colioky pains, and
the blue line on the gl111ls are gener&.lly sufficient.
The· patient's occupation might be inquired into as this
will a1so aid in distinction.
6. Vertigo:• Only when vertigo is severe is it

difficuit ·to diagnose from light forms of epilepsy.
As a rule,. vertigo is associated with diseases of
the la.brynthe, tinnitus, nerve-deafness. "Ringing
in the ears" is constant and is riot confined to
the seizure period as iri epilepsy. The onset as ·
a rtile Hf sudd·en and may be· slow in passing away;
whereas in epilepsy the symptoms disappear at
once.
7. Tetanic Convulsions:- It is very re.re that epilepsy
of the commoner types and tetanic ·convulsions lead
to mistakes in diagnosi·a. As a rule the tetanic
c on·vu1s ions are far more severe and . pro longed
than those of epilepsy. There is also a history
usually of some injury or laceration of the skin.
1he history of tbe'case will in most instances
make the diagnosis.
In regard to epileptic convulsions(43) it must
be kept in mind that they may be
to

escapepunishme~t

~imulated

by criminals

for a crime c•mmitted or by beggars

for personal gain. In the former class bf patients
the attacks occur at opportune moments so that observers
wi 11 think that they are vie ti ms of

ep~

lepsy and therefore

not responsible for their misdemeanors; the latter class
usually perform their attacks in a crowd. or selected
places where sympathy might be aroused in their favor.

In the foregoing paragraphs certain maladies were
pre_sented that resembled epilepsy by the tYJ>e of convulsion they possesed. It will be

~f

interest no• to make

note of a few of the diseases that simulate epilepsy
not only by the convulsions but also by the comatose
stage.
These maladies breifly consist of:1. cerebral Srphilis {Paresis):- The coma· due to
BYJ>hiiis of the cen ral nervous· system is of sudden
onset, usually preceeded by' convulsions( 40). A
history of previous treatment of SYJ>hilis is
usually obtainable.· The important physical signs
a:re·neurologic and·a·onsists of convulsions followed
by coma, s.bnormal puplls, Babinski'& sign, and
other abnormal reflexes. The wassermann is usua11y
positive· for both blood and spinal fluid. Often
leutic ~cars· may be seen(lO).
2. C-eneral Pa·ra·lysfs of the Insane:- The coma. usually
succeeds the eJ>i leptiform attacks (22) which gene rally· comes Ori late il'l the disease. Generally,
a history of delusions, tremor of the hands,
peculiar speech, loss of· reflexes with earlier,
but inllder, similar attacks and the age of the
patient are l_isually of much benefit in distinguishing
the two diseases.
3. Disseminated Sclerosis:- A comprete and thorough
history is espeeiaiiy· essential in differentiating
this affection from ·epilepsy. If. the hist·ory shows
a spastic· gait and. lntentiolitremor as liell as
nystagmus, mental weakness and heightened reflexes,
the probability of the attack being due· to
disseminated sclerosis is increased(37).
V, UREMIA

CHARACTERISTICS:- Unconsciousness invariably
accompanies the general convulsions when these occur
in uremia, but may

~nfrequently

develope without any

convulsive seizures. The coma is frequently preceeded
by headache
and. . apathy, amaurosis, vomiting,
Cheyne-Stokes
'
.
.

.

breattng, convulsions and twitchings. In chronic tYJ>es

of uremia, -coma
may persist
for weeks. Previous
. -

hist~ry o~

.

;

.

headache, dizziness, vertigo, choke_d

disc,
etc.,
or
of Bright's d.isease
ma.y be of help.
- -·

.

~

The-most charactersltic feature of the convulsion
i i the fact that they are repeated, alternating

with the coma.
CHIEJ' SIGNS:· Previous history of headaches,
dizziness, vertigo, choked disc, Eright's disease,
prolonged nausea, attacks of colloquative diarrhea, etc.
may be of help. There may be dropsy of the face and
legs. The respirations are full, deep, and increased
in rate at first, then becoming. slow and
irregular;
.
Cheyne-Stokes type finally ensues(lO). The pupils show
no

un~fo.rmity.

The

refl~xes

are in abeyance or dimin-

ished. The odor of the breath is offensive and uriniforous. The urine contains albumin, casts. epithelial
cells. and
salts and it is defieient in
. ammoniacle
urea,9). General anasarca is sometimes present; and
the

sph~ncter

i?l~ications

control may be lost. Among the cheif

fer __ the possi '!>i li ty of uremia we might

find
hypertension,
cardiac
hypertrophy,
usual absence
.
.
.

of uni lateral paralysis, and the blood chemistry will
usua~ly

shew nitrogen

and of high

tensio~

retent~on.

The pulse is slow

at first, then becoming irregular,

thready and feeble. The temperature at first is norrJjil,
soon becoming

subnorma~,

but occasionally it Is elev-

ated just at death(25). The extremities are edematous
and rigid ·and the eye-grounds usually show hemorrhages,

patchy, exudation and thin •1111ver wire'' arteries(40)-.
The non-p!otein nitrogen of the spinal fluid is usually
very high.
Among the visceral symptoms(23) must be mentioned
.

.

.

dyspeptic complaints, obstinate vomiting, complete loss
.

.

'

'

of apetite, annoying thirst, salivation, myosis, hypo
thermia and_isothermia, peculiar pallor to the skin
especially the exposed areas of the body, marked adynamia,
oliguria or anuria. Of course if a reliable history

cannot be obtained -this information is of no value •.
The mistake in the diagnosis of uremia is due
to the fact that too much importance has been place�

on the urinalysis(48). Albumin and casts will be found

in many elderly persons and in cases of hypertension,
and a1buminuria is almost invariably found after a
convulsive seizure whatever the cause. Albuminuria
may be eve� massive in some cases of subarachnoid
hemorrhag_e. A urinary odor to the breath is highly
suggestive, but where there is doubt as to the diag
nosis a blood examination is required. The diagnosis

of uremia may be made only if the non-protein nitrogen
of the blood is above l�O mg. per�cent or the urea

nitrogen is above 80 mg. per-tient(25).
•

.

.

-w

.

Coma from uremia must be differentiated from
the following comatose conditions which simulate it:1. Epilepsy:- The previous history is important
in distinguishing epilepsy from uremia. With
the characteristic premonitory symptoms and the
history of the abrupt onset - of the coma pre
ceeding or accompanying a convulsion the diag
nosis is rarely missed. Observations of the
urine will certainly avoid a mistake. The pulse
is tense and full in uremia(43) and the heart
is hypertrophied.

2. JleniWi tist- A lumbar puncture 1s the most
tmpor nt diagnostic procedure ia suspected
cases of meningitis. The fluid will be gwossly abnormal in every case examined. The.spinal
fluid pressure is generally increas~d; usually
the spinal fluid silgar and chloride content
will be low(40), while the white cells and
protein are increased. The age incidence are
generally of importance because most cases of
meningitis occur in children under teri years
of age. Symptoms giving reference to infection about
the head, intracranial pressure or meningeal
i rri tat ion are important points to bring out
in the history and physical examination.
3. Opium arid Alcohol Poisoning:- The history is
the· impol'tant feature in this instance. Contracted pin-point :Pupils are significant
in opium poisoning. The respiratory rate in
laudanum is less than twelve per minute- ... a
point of distinction. Urinalysis for a1cohol
and the a1kaloids of opium should never. be
ommi tted in suspected cases. The che'if diagnostic
feature of a1coh6lic poisoning in contra-distinction to uremic poisoning are the alcoholic
breath, the· hyperemia of the face, throat and
conjunctiva, and the absence of other abnormalities.
4. Cerebral lrri tation ~- Since the urmic attack
undoubtedly accompinied by an irritation of the
brain(32), ·it is obvious that diffuse cerebral
irtitation, which occurs suddenly owing to
other reasons, especially of changed re la ti on
of the cireulation, are bound to show a similar
picture. Urinalysis done routinely in a11 suspected case·s is all that will prevent a mistake.
However, the Urine may also become albuminous
owing to· the general decrease of the aortic
J>ressure, but, neverthelees, this albuminuria
is only transl tory arid no epithelium, casts,
blood, etc., are found in the sediment.
The diagnosis of uremia loses in certainty
owing to the multiplicity of the pathological picture in
which the affection may occur, more so, because the quan~i

ty of the urinary secretion is by no means always an

indication for the onset of uremia. This onset usually
coincides with a considerable decrease in the quantity

of urine, yet

ure~ia

has been seen to occasiona11y·occur

in opposite cases.

VI. COJiA AND ACIDOSIS
To be discussed under this heading are those
conditions which ei the_r produce or are associated with a
red~ction_of

the bicarbonatei:i (alkaline reserve} in the

blood below the-normal level.
It is known that the acid radicles are in excess of the basic- radicles
under average normal conditions
of muscular activity and food intake. The mechanism with
which the body meets this

~elationship

are

threefoldi~

1. The buffer quality of the blood which maintains a constant reaction.
2. The excretion of the urine which contains
-

.

much more acid than the _ blood and_ the returning of base
to the

bloo~

ready for combination with more acid and a

repi ti ti on of the cycle.
3. The utilization of ammonia to combine with
acid radicles to be eliminated as neutral salts.
In general only marked acidosis can be recognized
clinically. The patients complain of headache, weakness,
drowsiness, and eventually. become hy:perpneic. There is an
acetone odor to the breath. Lab_oratory tests are ea:eeedingly valuable 6n this condi tton especially, and 1:1sually
enables us to

mak~-

an early diagnosis of acidosis.

It should be well recognised that acidosis is
l"''-

not a disease but an abnormal physiological state and.
hence the prognosis rests mainly on the underlying cause.
The more marked the clinical signs the lower the carbon

-45dioxide combining power of the plasma and hence the more
serious iB the prognosis.
The affections which will be discussed under
this heading are diabetes mellitus, eclampsia, acute
'

yellow atrophy of the liver, portal cirrhosis, hepatic
cancer,

phosphorou~

and chloroform poisoning, and carbon

monoxide poisoning. I will try to list in the order of
their importance the

ma~adies

which have as their under-

lying feature--acidosis.
A. DIABETES

~ELLITUS:-

Diabetic coma is not

yet rare. Generally it follows dietary indescretions,
upper respiratory infedtions, over exertions and muscular
activity. Coma may or may not appear in diabetes mellitus
and yet death ensues(23)(40). Occasionally there may be
no prodromal symptoms not any history of an exciting
cause, but more frequently it is ushered in after excesses in diet, exhausting muscular activity, or very
mild acute infections, etc.
CHARACTERISTICS:- The coma of diabetes mellitus
is most usually of gradual onset but is commonly preceeded
by headache• irri tabi li ty, and uncontrollable drowsiness
merging into profound coma with remarkably deep noisy
breathin~.
detecte~.

Acetone odor to the breath can generally be
Convuls~ons

are never present, if so, suspect

a complication(!). A previous history of the classical
signs of diabetes mellitus will clinch the diagnosis.

.-

CHIE.1 SIGNS:- A full, strong, bounding pulse
which later becomes thready and weak. The respirations
are normal and deep, but frequently become increased, and

the temperature usually is subnormal. The

Te~d.itn

re-

flexes are most frequently weakened. There is a peculiar hypotonis of the eyeballs with rather narrow
pupils which demonstrate the presence of "Loewi's reaction" or the dilatation of the pupils after the administration of adrenalin(23). The urine has a high
specific gravity

associ~ted

with glycosuria,

acetonuria~

acetonemia and hypoglycemia.
Physical

~igns

of diagnostic importance are the

subnorma_l temper'' ture, increased pulse, Kussmaul
breathing, soft

eyeb~lls,

acetone breath, and dehydrat-

ion. Glycosurta and hyperglycemia are of importance
from a laboratory viewpoint. (32)
Diabetic coma must be differentiated from alcoholism and opium poisoning:1. Alcoholism: In alcohclic coma there is an
absence of "Loewi's reaction". The alcoholic breath is a distinguishing feature
providedno-otmr abnormalities are present. The pupils generally a how no
uniformity i'n alcoholism. The reflexes
in alcoholism are generally normal. The
urinary findings are negative.

f

2. Opium J?ofsonin Opium poisoning can
usuiilly bi d'Isinguished fr-om diabetes
mellitUS by the CClltracteci pin-point
pupils, tre fact that the -respiratory
rate is generally less than twelve per
minute, and the presence of laudanum
on the breath. Urinalysis wi 11 be negative to sugar and acetone while it will
sho\V the presence of the alkaloids of
.opium.
:B. ECI..A:L'"FSIA:•In the latter half of pregnancy,

-47women of ten have manifestations of some evidently
obscure diseases which are frequently, the precursors of convulsions or coma, or both. These diseases
in man or non-pregnant women wi 11 not cause c onvul•
sions or coma so easily, but it seems that pregnancy
confers these qualities on them for some obscure
reason( 13). Eclapsi a is therefore not a disease but a
symptom of several underlying diseases.

All cases of

convulsions and e cma du ring pregnancy not due to
medic al causes as hysteria, epilepsy, uremia, etc.•
e,re called eclampsi a.
CHARACTERISTICS:-Eclampsia occurs almost exclusively in the last trimester of pregnancy(I2). Edema
.

.

.

is usually an outstanding feature of the disease; the
face bee cm es

v~ry

edematous, and the legs and feet

present pitting edema. The coma follows the convulsions.·
An increase in weight over twenty-five pounds above

normal, a marked increase in blood pressure, and an
extreme albuminuri a--the urine may even boi 1 solid
with albumin, showing as much as 40 gm. per litershru.l d always suggest e clampsia.

According to Doctor

KcCord at the Mid West Clinic in the fall of 1936 an
elevated blood pressure is the last. trimeste~_ of
pregnancy always means eclampsia, and a dist•lic rise
is always as important as the systolic rise in blood
pressure.
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CHIEF SIGNS : In the sud den type the outbreak
of a convulsion follows the first symptoms--t:te eyes
are fixed with the pupils usually dilated an' the
eyes soon begin to roll from side tc side. Convulsive
twi tchinga soon appear around the mouth and spread
over the face,_following whic·h, they extend over the
whole body. Clonic and tonic convulsions ensue. The
res:piratiais become stertorous, the face becomes
congested, and the pa ti en t may even foam at the mouth.
Thecc.onvulsions last from a few seconds to several
minutes followed by c ana which las ts from a few
minutes to several h<Urs. The temperature is usually
normal, tm pulse full, although it has a tendency
to become very weak, rapid and thready.
If the convulsions are severe at a.11(13) labor
usually begins and after the delivery of the child
the outlook seems much more favorably.
Distinguishing features of eclampsia seem to
rest in repeated convulsions with coma or at least
lethargy, early fever when present, and marked
albuminuria with other findings of renal involvement.
A history of the case is important in many instances.

In making a differential diagnosis the following
maladies must be ccnsidered and kept in mind.

-

1. ~til~ 0psy:-In epilepsy we usually
o ta1n a· history of previous convulsions, cmtracted pupils, diminished or absent reflexes, and a
low blood pressure. The urinary
findings are generally negative.

-
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2.Hysteria: Hysteria is easily differentiated if the physician finds
an atyprcal convulsion lasting a
longtime with spastic contractions
of muscular groups. we gnarally do
not find a lass of consciousness,
and the pupils remain active. 'Ile re
is no cyanosiiif ·or stertorous breathing
and the urinary fin dings are es sen ti ally
negative.
3. Diabetic Coma: Here is a history of
essential benefit. The acetone breath
glYcoauria, hyperglycemia, Kussmaul
type respiration, and an absence of
rena.l symptoms wi 11 make the different. iatton relatively easy.

ot the Brain :The usual
med cal methods must be used here but
even "them mistakes are not infrequent.
Spiilal puncture may be of assistance.
Accord mg· to DeLee the Wasserman is
not of much benefit because it has been
shown to be positive in eie;ht cases of
true eclampsia by Semon(39).

4.- Orfanie }::esions·

5. Uremia: Almost impossible to different late unless a history of previous
nephritis i ef authentic. Uriniferws
breath, ·al bumiiluri c retinitis·, increase
of urea, residual nitrogen, and indican
in ·the ·b loed aid in the diagnosis of
uremia.
C .ACUTE YELJjOW
ATROPHY
OF THE LIVER:
Com a from
- .
.

aeute yellow atrophy
of the liver is preceded
by head..
ache, nausea, vomiting and perhaps fever followed by
nervcus excitement and then mental habetude which is
usually aeccmpanied by a delirium which_may even be as
severe as to amount to mania.

After several days

coma ensues which gradually beccmea more and more

-

profound until death finally closes the scene{22).
OH.ARACTE~ISTIC:

The characteristic signs of coma

from acute yellow atrophy of the liver are jaundice,
bile stained urine llh.ich is free from urea but contains

.-

-50leucin and tyrosin in large a.mounts, marked shrinkage
of liver dullness, enlargement of the spleen. and
hemorrhage into the skin.
D. PORTAL CIRRHOSIS: The toxic symptoms of portal

cirrhosis usually

~~velops

after the disease has made

some headway, but occasionally we find them to d.eve lop
early in which case

th_~Y

are not severe.

In the later

stages more
markea signs
of - toxemia appear
such as
.
.
deli_rium ,_ drowsiness! coma or eve!1 convulsions( 11).
During the early stage of cirrhosis it is obvious that
the diagnosis is very difficult. There is an enlargement
of the spleen and an enlarged and tenderliver. The
h!'pati~

facie~

is characteristic; the patient is thin,

with sunken eyes and sharp nose. On the nose and cheeks

appear distended venules. True jaundice is absent, but,
nevertheless, there is a subicteric tint to the skin.
The urine is decreased in amount, concentrated, and
contains an exeess anount of urobilinogen.
.

E. HEPATIC CANCER:' Primary cancer of the liver

is very rare but it is the secondary carcinoma of the
liver which interests us and which is relatively common.
It

d~velopa

in about

~ifty

percent of all patients with

malignant disease( 11).
CRARACTERISTIC:-The

characteris~i

c signs Of

carcinoma of the liver are an insidious onset with a

gradual enlargement of the liver, anemia, loss in
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weight and strength in a person past middle age.

If

a primary growth be found elsewhere the diagnosis is
almost certain with these findings.

~aundice

and ascite•

adds to the information in establishing a diagnosis.
"I. PHOSPHOROUS POISOBING:- The hepatic eel1s are

ki llecl by phosphorous and the lib era ti on of their
autolytic ferments lead to the breaking down of the
liver; hence it is that tyrosine, cystone, and ear•
co l'acti e acid( 11) are present in the blood and
j

urine.

Following within a few hours the taking of the

poisoning a

s_e~ere

gastro-intestinal irritation is

set up with intense nausea, vomiting, epigastric pain,
and. profound coma.

rt life persists :for several

days there will be evidence of hepatic damage such as
enlargement and _tf!ndemess of the liver and spleen,
Ja~ndice,

and vomiting of hemorrhagic material.

Dea~

usually closes the scene preceeded by drowsiness,
~eli!ium

and eoma • . A histor1 of_ ingestion of the

poison is important. The occurrence of_ severe gastric
dis tress before the occurrence of the jaundice is
suggestive.
Other p_ois_ons such as methyl alcohol, aalt11late1,
and carbon monoxide also produce acidosis and coma. It
lri.ll_~ot b~_necessary

carbon monoxide

-

~as

ioanoe primarily.

to discuss them except to mention

because of its industrial signif-
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G. CARBON MONOXIDE ASPHYXIATION:- Due to suicidal
attempts and frequently accidental asphyxiation from
carbon monoxide it might be well to briefly consider it
he re. Carbon Monoxide is encountered in many industries

and b_eeause of its odorless charaeteris tic may persons
wi thw t a doubt are daily affected by it to some degree.,
( 11).

The condition is usually divided into three
stages:
1. The first atage by unconsciousness with
cyanosis, a cherry red color.of the skin, and an
elevation of temperature, and
2. The second stage is marked by vertigo,
headache, throbbing sensations, and muscular weakness,
3. The third stage by coma with apnea. The coma
may last for days to be followed by recovery in
rare instances.
The ehie f signs and characteristics ( 48) are
the history of inhalation of illuminating gas, coal
gas, water, gas, etc •• an odor of gas(of other nature
than carbon monoxide because it is odorless)in the
atmosphere or on the body or clot:ties; and a Spectroscopic
examination of the blood whi eh shows the presence of
carbon monoxide hemoglebin.
.

'

This carbon monoxide hemo-

globin must be demonstrated before an absolute diagnosis

-

of carbon monoxide poisoning can be made.

-53VII. MECHANICAL INJURY OF THE :BRAIN

Those conditions which naturally fall under the
heading are concussion and contusion, and in a broader
sense, compression. Mechanical injuries to the brain
need not be severe to produce coma; it can be as slight
as concussion with little or no pathological lesion so
far as is determinable.
Concussion is rather common in cases with a hi story
of mad injury. Coma is infrequent in concussion, however,
according to :Barton and Yater(2), the condition being one
of stupor. Nevertheless, the symptoms vary widely according to the severity of the injury. Even in condi ti one
severe enough to cause coma there are often times no
evidences of a lesion, and, likewise, the depth of the
coma wi 11 vary. The paralysis is only functional and
in most cases the patient can be aroused if sufficiently
strong stimuli are used. The pulse is usually fa•ter than
normal when the case is seen, but, probably immediately
after the accident it is weak and slow due to the condi ti on of shock. The respirations are slow and shallow,
they may even by sighing in character( 31). The temperature is always subnormal
and the reflexes are usually
.
.

present; but in severe concussion may be diminished or
absent. _The pupils are rtost often dilated and equal but
the light and comeal reflexes are sluggish or absent
in severe cases.

Usually there are involuntary evac-

uations being due to the fact tI:at the sphincters are
relaxed with no paralysis of the organs themselves.

-54A bisto:ry of bead injury 1 s always imi:ortu.nt.

Concuseion is diagnosed by three featuresi-(1) An
instanteous onset,(2) paralytic nature of the symptoms,
and(3) their tenden-0y to disappear spontaneously.
In compression, the symptoms, in the order of
importance, are: a lucid interval after the concussion
stage

well?narked in more than half the cases;

whi~his

examination of the limbs as regard the type and sever~ety

of the

paraly~i_s

present--the types of paralysis

of the limbs most generally met are(l) hemiplegia which
is well marked in over a fourth of the cases,(2)hemiplegia., li ~tle marked,. and(3_) hemiplegia present, but
~emp_ora~y,

(4) hemiplegia more ~a.rked in one limb, (5)

l>a?ple~ia,(6)
rig~d

O!

absence of any P.aralysis, and (7) limbs

twi_tc~ing.;

state!

o~

the pupi ls-•Pupillary

reactions
for prognosis also/. The pulse
. are valuable
- -.

·-

"

-

'

.•

.,

~

is slow, f11ll_ and_heaYy,
tea.th~

The dep:th of the

~d

-~oma

perhaps rapid before
is. regulated by the

rate and size of the hemorrhage. The respiration is
st~l'torous

St_okes

'· m<?an ~ng,

_ry~hmm.

The

ir~gular,

sph~_nct_ers

or even of the Cheyne-

~d

the bladder itself

are
paralyzed
and the
temperature
is subnormal. Vomiting,
. . . - -.
-

-

'

'.

'

h~ianesthesi~,

-·

asp~asia,

·-

or automatic movements may be

seen at times. History signs qt head injury are important

-

also.

-55The symptoms in contusion and laceration of the
brain substance are in general: a mixture of those of
concussion and compression._ There are symptoms of irritation such as spasms of_ groups of muscles, but, however,
these later symptoms are often not seen(44) and hence it
may be quite impossible to differentiate_ from compression.
After concussion the patient is drowsy and irritable during the day, due to contusion and laceration, and
even may be deli riQus and maniacal during the night. According to :Bros ter( 8), Symond' s divides contusion in to two
groups--maj or and minor.
l. Kajor Contusion: In this group we find that after
the concussion wears off the

p~tient pas~es

into a state

of stupor and is_ restless, irritable, drowsy and lies
cnrrled up

~n bed~

He resents interference and at night

is f_requently vio_lent and noisy. There is moat generally
increased pressure of the spinal fluid.
2. Kinor contusi m: Kinor contusion may or may not
show s3111ptoms following_the concussion, or there may be
no concussion and_ the symptoms may fol_low the in·jury
immed~ately

or_weeks-later. The three diagnostic features

are headache, giddiness and mental disability.

The b:lad-

ache is intermittent and is influence• by postural changes,
being
worse wmn lying
down. Likewise giddiness it gener-

-

ally

regul~ted

by postural

cha~es;

and the mental dis-

ability
cons is. ts of inability
to concentrate, de fee ti ve
·-·.
.
memory, and indecision.

,-

Kechanical
injury to the brain must be distin.
... ~

-·

guished_from one condition especially which adds
contusion tot be diagnosis, and it is:
1.

lle'lf · · ·a:1 -Jtemor~rh

· e:

--

-

Ttii ~~m"a-:ey' pic--tuF: is· one of increased. intr~

cranical pressu·re, which takes place under the
clini cfal picture -of apople-rj'~ At times when
the hemorrhage acts on the cortex there are
:present monocontraeturea and inonoparesi s which
later may :pass into· the monoplegia and hemiplegi a, (32}. The symptoms pointing to affections of -the cortex are of importance also in
diagnosing hematoma.
VIII. OPIUM POISONING
~requen

tly a physician is confronted with the

entrance to the hospital of an addict in coma. A
history of laudanum is imjortant

i~

it can be obtained.

The pupils are contracted to pin-point, however, we
find pin-potn t pupils in pon tine hemorrhage also but
in this condition we have a pyrexia and flexor planter
reflex as the dis~inguishirig features(2). The pupils
do not react to light and they often dilate before
death.

The re is a cold clammy skin with subnormal

temperature(2), but, Bowers st8:tes( 6), the. temperature
is normal with usually a rise before death. The pulse
is at first slow and full soon becoming very rapid and
thready, and, the respiratiqns are noisy at first, slow.
a.nc.i finally from three to twelve per minute.

The breath

may bave the odor .of opium or paragoric.
A urinalysis
wi 11 usually show traces of opium or its alkaloids.
The face is dusky and cyanotic and the extremities are
. usually cold and the reflexes abolished or diminished..

... 5?-

The coma may be moderate or profound and if not profound
the patient may be able to answer questions shouted at
him and respond to mild stimuli.

IX. SUlfSTROKE
CHARACTERISTICS: The coma may come on suddently
but in

th~

more usual form the unconsciousness follows

other symptoms and deepens into profound insensibility ••
CHIEF SIGNS: A history of exposure to the hot sun's
rays is of primary. i18J>Ortance. The general complaints
being headache, dizziness and oppression, nausea, visual
distwr•ances, diarrhea, and frequent micturition. The
principle sig!ls_are a

r~pid

and full pulse, a temperature

that wi 11 vary between 10? 0 and ll0°:r., there may be
convulsions,_ and a polynuclear le11kocytosis of the spinal
fluid which later shows indications of a. lynphocytosis.
The foregoing has been a discussion of the various
types of coma and conditions leading up to coma that
primarily concern the general practi ~i on~r.

It has

beey my objective to set forth the most important causes
-·

of coma in the order of their frequency, stressing the
most important facts in the diagnosis, and briefly considering ind differentiating those conditions leading to
c·onfusion.

-

• ••••••••••••••••••••
.....................

-58-

CRAFTER IV
A COMA

ROUTINE

It will be well to conclude this thesisi with a
short discussion of some form of routine treatment that will
be useful in handling cases of coma that come into the band•
of the general practitioner. It must of course be realized that
a coma routine to be of substantial value the facilities
of a hospital must be available in most all cases, and
action must be immediate--therefore transport the patient
to the hospital, in an ambulance if it is at a11 possible,
at once. Wait for the ambulance if necessary.
Since the discovery of insulin and the rapid advances
in brain surgery, methods of treatment have been introduced
which far surpass the watchful waiting of a genera ti on ago;
It is because of these rapid and new improvements that early
and accurate diagnosis is paramount in order that the
patient will derive the most benefit from them.
The physician in charge should have a thorough
understanding of the various symptoms and signs in which coma
presents itself. It is a regretful fact(41) that an appreciable perdP.ntage of deaths could possibly be prevented if only
the physician had a more thorough understanding of the problems
at hand. Likewise, I feel that some of these deaths could be
attributed to the lack of a proper coma routine and hence a de·
lay in a correct diagnosis and beginning of proper thera,py.

-
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The medical student usually receives very little
instruction from his lectures and text-books in the
correct method of handling comatose patients. The intern
acquires his information and skill by experience during
his service, but, because of the fact that the hospital
staff. the group with whom the intern gets his experience,
is constantly changing it seems it would always be advis-

able that a coma routine be established and followed as
a

fa.i rly r1 gid procedure by the house physi oian to

insure unifonn efficiency.
In order to prevent the physician from overlooking
very important items in his examination of the patient I
will present the following systematic routine which I
hope will prove to be simple and practical and if used
as a coma routine will be of assistance to the physician.
HISTORY:

The importance of history in the early diagnosis
of coma cannot be overstressed. The history as a presenting sign is of immediate diagnostic importance in
usually about eighty-percent of the cases.
came series of cases of Solomon

~d

In this

Aring(4), it was

estimated that among the cases incorrectly diagnosed,
the lack of adequate history was largely responsible in
approximately forty-five percent of the cases. The most
salient points in the history are: type of onset, injury,

-

ingestion of poisons, infections, conVulsions, headaches
and previous illnesses.

--'---~-'""~·~---- ... --------~-----·~-""'------------------

-60The history of course has to be •l>tMn•• :t'rom sources other than the _patient. It is important,
therefore to get as detailed hi story

as

possible from

the relative or friend who accompanied the patient to
the hospital. Additional information may be obtained
from visitors who come in later(45).
Chart IX, on page 60, taken from Solomon and
Aring(40) lists the important points in the history
and the- cond.itions to

look for.

lnjurY••••••••••••••••••••••••••·•·•Trauma, Hemorrhage
Previous Shocks or Strokes ••• e,rebral Vascular Lesions
81.iicide Attempts, Drug Ingestion •••••• , •••••• Poisoning
Coma, Meningitis, Cerebral Hem.
••• Epileptic
Convulsions
· · ·
· ·Enclampsia, C.N.S.Lues
CarLesions,
Vascular
cerebral
•••
High Blood Pressure
. · ·
Eclampsia
diac Decomp. Uremia,
Recent Infection ••• Pneumonia, Meningitis, Encephalitis
·
Erysip elas, Diabeties, and Uremia.
Subarachnoid, Hemmoueningitis,
•••
Headache, Vomiting
.
rrhage, and Brain Tumor.
veningi ti a, Cerebral
Stiffness · of
·
· · · · •••••••••••••••
· · · the · Neck
Vascular Lesions.
Diabetes.••••�•••••••••• ... ••• •••••••Diabetic Coma, Hypo
glycemic Shook.
Pregnancy ... ••••••••··•••••••••••••••Eclampsia, Rupture(
Ectopic Pregnancy.
The history is so important that it should be
brought forth as soon as possible and if all methods
fail to accomplish this the local police may be called
on to help in this matter.

PHYSI(fAL . Ec!Al(I?(�TI ON:
A general, thorough, physical examination is
important; and more so at times than is realized.(3.)
Special attention i a paid to examination of the head,
inclujing a fundoscopic and otoscopic study. The exam
ination should include a very errm!'lete neu!'ologiee>l

-61survey, and the blood pressure should be taken as soon
as possible after admission and repeated at regular
intervals.
The examination should be rapid and thorough. Note
the patients color, posture, movements, and look for
wounds, especially in the scalp.

Examine the pupils,

eye grounds, ear drums and the throat.

The odor of the

breath should be exanined for alcohol, acetone or illuminating gas( carbon monoxide). The examining physician
should feel for a stiff neck, for fractures, for muscle
and vasomotor tone in the extremities, and fo.r enlarged
glands; the abdomen should be palpated and the ·reflexes
tested.

Make a thorough examination of the heart and

lungs, and take the temperature, pulse, respiration and
blood pressure repeadedly.
Hence it is that a thorough excomination and investigation are necessary.

No matter what the circumstances

are, the possibilities are at once reduced if the physician
can find definite evidence of an intracranial lesion. The
history will aid in this, but an exanination with three
questi ona in mind to be answered wi 11 prove the diagnosis

(48).
1. Is the re one cl ear-cut unilateral sign on
investigation of the nervous system, This question
involves the cranial nerve distribution and disturbance,

-

reflexes and muscular paralysis, flgcciddity, or hyper-
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tonici ty. Of course previously existing lesions from sane
other illness that have left their mark must be kept in
mind.

2. Is their increased in tracrani al pressure? Optic
papillaedema is the most important :Bnding here. Yith this
:finding further investigation wi 11 lead to the cause of
the coma.
3. Are there signs of meningeal irri tat ionf These

are much more prominent when the patient is conscious, but
even in coma, cervic a 1 rigidity, spin al stiffness and the
Kernig Sign may be present.
Finally in considering the physical examination; we
must remember that consultation with the neurological
surgeon is at times indespaasi-le, especially when there
is doubt

•s

to the existence of an operable intra-cranial

hemorrhage or a brain tumor.
Chart __ ~, on_ page 63 (40) lists the important points
in the physi«?al examination and the conditions with which
they are assooia ted.
I.ABO.RATORY AIDS TO DIAGNOSIS:

Laboratory data associated with clinical fin4ings
is often a very valuable asset in diagnosis of comatose
conditions.

Nevertheless, the laboratory report should

not make tre diagnosis,· but should merely be used as an
aid in clinical diagnoses. However there are times when
the laboratory will lend the deciding featurea.

-

Odor of the :Breath:

Alcohol •••••• ~ ••• •••·••··••·••••••••••••••~••••••••Alcohollsm

Acetone.~

••••••••••••• • •••• • •• •.•' •••••••••••• Diabetes, Uremia
I llumi na ting aas ( Carb. Mon. ) ••••••• carbon :M:onoxi de Poisoning
Color of Skin and Jlllc<il'Us · lfembranes: · · ·
···
·

Hyperemic •• •••·••••·••·······•·•··•••••••••••••••••Aleoholism

Cherry Red •• ~.•.••••• •••••••• • •• -~.•. carbon Monoxide Poisoning

Cyanosis••••••··•••••··•·•···••·····•oard. Decomp., Pneumonia
Pallor •• •••••••••·•••·••···•···•··•••Hemorrhage, Pern. Anemia
jaundice·•••••••••••• ~ • ~ ~ ~ •••••• • •••••• ~ ••••••••. • ••••• Cholemi a

Local Signs Of Injury••••• +raUd, :BUms, lfemorrhage, Epilepsytr
and Erysipelas.
Temperature:·

Increased •••••••••••••••••••••••••••••• Pneumonia, Meningitis,
Erysipelas
Decreased •••••••••••••••••••••••• carb. Hono. Pois., Diabetes.

Pulse:·
Rapid •••••••••••••••••••••••• ·••••••••••••• Diabetes, Pneumonia
·
Meningitis, Eclampsia.
Irregular •• ••••··•·•·••••••••••••••••••Cardiac Decompensation

Sll.ow •••••••••••••••••••• ~ •••••••••••••••• Stokes-Adams Disease

Res pi ration:
RUssmau1. • •• • • • • • • • ••••••••••••••••••••• • ••• ·••• • ••••• Diabetes
Increased•.• ••••••• •.••••.•~-.~~~~.~•• ••••••••••••••• Pneumonia
Hemiplegia •••••••••••••••• ~ ~~ •• • •••• cerebral· Vascular Lesions •.;
Observation of Convulsions ••• Epilepsy, C.N.s. Lues, Alcoholism
..
-. . .. . . .
and Cerebral vascular Lesions
vomiting ••••••••••••• ••• •••••••• Cerebral Hemorrhage ,Poisoning. t;_,
Stiffness of the Neck.~~ ~:M:eningi tis~ Cerebral Vascular Lesions
Positive Kernig's Sign ••• Peningitis, Cerebral vascular Lesions
Chest Signs: · · . · ·
··
·
·· ··· ··· ··· ··

Konaolidation ••••••••••••••••••••••••••••••••••••••• Pneumonia

Fluid.• ·•••••••
Empyema, Jluptured Aortic Aneurysm
Distention a11a·spa.eticity"
·
·
·
of the Abdomen •••••••••••••• ~ptured Esophageal Varix, Jlilfary
Tuberculosis, Carcinoma of the Gastro
Intestinal Tract, RUpt.Ect.Pregnancy.
Muscular Twitching~.~.~~~~~ •••• ~~~ •• •~·····•••••••···•••tl'remia
Abdominal Tumor.·•••• ~~ ••• ~.~ ••••• ~ ••• ~~ .•••••••••• ~ •• Bclampsia
Bulging Fcmtenelles~ ~ ~ ~ ~ ~ ~ ~ • •• ~ ......... ~ •••••••• ~ ••• Jleningi tis
Soft Eyeba11s •••••••••••• ~ •• ~ •••• ~•••••••••••••••••••·Diabetes
Wounds or· Scars on Tongue·••• ~ ~ •• •. ~ ~ •••••••••••••••••• Epilepsy
Vaginal Exa.mfna ti on Abnormal ••••••••••••••• ••• Pel"vi e Malignancy
Ruptured Ectopic Pregnancy
1

Blood

Pres~ure:·

··

Increased~

•• ~.~~~ Cerebt-al vascular· Lest ons, uremia. 1 Eclampsia
Decreased ••••••••••••••••••••••• ~ •••• ~ ••••••••••••••••• Trauma

-

Chart X

-64-

Hence it wi 11 be of value to briefly consider the
items that should be included in the laboratory
studies.
The laboratory work and the usual order in which
it should be taken is as follows:
1. B9engen Rays:-X-rays should be taken at once
unless the patient is in shock when treatment for shock
takes precedure over everything e lS e. Skull plates in
both diameters should be taken routinely and at once
and if no diagnosis is evident, take other plates of
the various regions of the body as indicated. Roentgen
rays of the chest are of value in patients in coma from
pneumon~a

2.

or cardiac decompen•ation.

Urinal~sis:

Only a catheterized specimen of

urine should be examined to exclude errors. If reducing
substances and acetC11e are present do a blood sugar at
'

~·

'

once, as well as Ul patients with a history of diabetes.
3. Gastric Analysis: Gastric lavage is indicated
where tm re is question of poisoning and in alcoholics.
The contents should be saved for medico-legal purposes.
4. Elood Analysis: A canplete blood examination
should be done. A study of the blood chemistry is very
important especially the non-protein

nitro~en

content

and blood sugar. Do a Wasserman where indicated; also a

-

blood culture in cases of infection.

-
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5. Spinal Fluid Examination: lumbar puncture in
cases of coma is of very great importance and its value
cannot be overestimated. A study of the spinal fluid
should include physical appearance, amount, pressure,
cystology, smear, and eulture, and a clinical analysis
for albumin, globulin, and sugar.

Do a Wasserman and

colloidal gold wbe re indicated. A lumbar puncture should
be done routinely in all injuries imnediately, unless the
patient is in shock.
It might be well here to add a word of precaution
while we are discussing the various procedures in a coma
routine. Doing a gastric lavage during a patients comatose
condition is a very serious procedure(35) and may end in
death of the patient either from immediate asphyxiation
or later from bfenchopneumonia. This is because the cough
reflex is gone and the stomach contents therefore are
regurgitated into the trachea and lungs, unless proper
precautions are taken.
The principle precautions necessary is that the
mouth and pharynx be lower than the larynx. This is
usually accomplished either by putting pillows under
the ahrul de rs and bending the· head back, or by hanging
•

the he ad an d shculders over the end of the cough. The
Trendelenberg position seems to be the best. lfn this

'"--·-··--

position the gravitation of fluid from the mouth into
the trachea is impossible.

-66Chart XI, page 67, shows the laboratory observations and related conditions helpful in the diagnosis of coma.
It is essential that somewhat of a definite
routine be established and followed by the physician
in caring for comatose cases in order that a definite and accurate diagnosis may more often be established and proper therapy instituted immediately to
the benefit of the patient. It has therefore been
the purpose in the last few pages of this thesis
to establish a definite coma routine, in order
that the general practitioner will have a working
basis in dealing with comatose conditions, and when
confronted with such will not leave a stone unturned
in arriving at a definite conclusion concerning this
case, whatever it may be, and that this conclusion
will be correct in every detail.

: : : : : : : : ::: : : : :

-67-

Lumbar l'unoture:
Pressure:
Inoreased ••••••••••••••••••• Cerebral vascular Lesions, Trauma,
Meningitis, Lues &! C.N.S.
Decreased •••••••••••••••••••••••••.••••••••••••••••••• Diabe tee
Bloody Fluid •• ~ •• ~; ••••••••••• cerebrel vascular Lesions, Trauma
Purulent Fluid •••••••••••• ·••••••••••••••••••••••••••• ·¥•ningi tis
Organisms by Smear and Culture ••••••••••••••••••••••• Yeningiti•
Sugar:····· · · · · · · · · · · · · · · ·
Higb;~;;;~~;;~.~;.~.;~~;;.~.~•••••••••••••••••••••••••Diabet~a
Lo••••••••••••••••~•••••••••••••••••••••••••••••••••»eningitis

Wasserman Positive.~ ••••••••••••••••• ~ •••••••••• c.l'f.S. Sjphilis
Protein High •••••••••••••••••••••••••••• Jieningi tis, C.N.s. Lues
Blood Examination:·
Sugar:
·
Hi gn ~ ~ ; ~ ~ ~ ; ; ~ • ; ; ••••• ~ ; • ; • ~ ~ •••••••••••••••••••••••••• Di a be te s
J,Ow •••••••••••••••••••••• ~~~.~••••••••••••••••••••Insulin Shock
Non-Protein Nitrogen·High ................................. uremia
wasserman Pasitive ••••.•••.••.•.. ~ •• ; ••••••• ~ ••• c.N.S. Syphilis
Low Red Count, Abnormal Smear~ ••• • ••••• •Pern. Anemia, Leukemia.
CU.l ture Poei tive ••••• ; ~~~ ••••• Pneumonia, Veningi tis, Septicemia
Spectroscopy.•••·•••••••••
C&rb. Mono. ¥ethemoglobin
Urine Exam1na ti on: · ·
·
Suga·r. •. •• • • •• • • • • •. ~; ••••••••• • •••••• •• •• • •• •• •• •• •• •• Diabetes
Gross Albliminuria. •. • .Eclampsia, Uremia, cardiac Decompensa ti on
Ges tri c Lavage, Bx&minati oil . .
..
of the Gastric Con•ents ••• • •••••••••• • ••••••••••• •.• ••• Poisoning
Roentgenograms: · · · · · · · · · · · · ·
·
SkU 11 ~ ; ~ ~ ~ • ~ ~ ~ ~ ~ ~ • ~ ~ •• ~ • , ~ •••••• ~ • • • • • • • • • • • • • • • • •.••••• Fra c tu re
Lungs~;~~~;~.~~~~~~~ •• ~ ••• ~Pneum •• Empyema, Miliary Tuberculosis
He&rt •••.••• ~ •••••••.•••• 1 ••••••••••••• •.Cardiac Decompensation

Electrocardiograph

Heart Block, cardiac Decompensation

CHART Il
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C HA P·T E R .V

C0 NCL U S I 0 N
The foregoing has been my discussion of' coma f'rom
the viewpoint of differential diagnosis of the various,
most comr0on causes producing it. It is necessarily
true that in reviewing such a subject, because of its
wide scope, all of the possibilities cannot here--in
be men ti on ed.

Yi th this fact in mind I have purposely

selected those types of coma which confront the general
practitioner most often and have attempted to arrange
them in the order of most frequent occurrence.
Undoubtedly a working knowledg1 of comatose
conditions is essential to the practitioner and therefore
I hope that the material gathered and presented in this

thesis will be of benefit to the reader. The number of
partially
or fully comatose patients admitted to any
...

.

~

.

'

heapital is

'

u~ual.ly

large and generally a prompt solut-

ion of the problem is often imperative. This is primarily
one of the reasm.s f'or reviewing this subject and if my
efforts aid in the correct diagnosis of just one comatose
condition the result of which wi 11 be

a more prompt and

proper treatment of the patient they will not have been
tu ti le.

-

.
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Concluding my research I find that I ha. ve
gained a considerable knowledge of comatose conditions. It pleases me very much that this topic
was chosen. I feel sure that at some future date
when I am confronted with a patient in coma the
efforts pit forth in this work shall repay me
many foldi

for the time and energy spent. in

writing it because I wi 11 more quickly

anc acc-

urately arrive at a correct diagnosis and be able
to begin proper therapy sooner for the benefit of
the patient.

.• .••••••••••••••
. .......... . .
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